The HAP complex in Fusarium verticillioides is a key regulator of growth, morphogenesis, secondary metabolism, and pathogenesis.
Among eukaryotic organisms, the HAP complex is a conserved, multimeric transcription factor that regulates gene expression by binding to the consensus sequence CCAAT. In filamentous fungi, the HAP complex has been linked to primary and secondary metabolism, but its role in pathogenesis has not been investigated extensively. The overarching goal of this study was to elucidate the role of the HAP complex in Fusariumverticillioides, a ubiquitous and damaging pathogen of maize. To this end, orthologs of core HAP complex genes (FvHAP2, FvHAP3, and FvHAP5) were identified and deleted in F. verticillioides via a reverse genetics approach. Deletion of FvHAP2, FvHAP3, or FvHAP5 resulted in an indistinguishable phenotype among the deletion strains, including reduced radial growth and conidiation, altered colony morphology, and derepression of pigmentation. Additionally, disruption of the HAP complex impaired infection and colonization of maize stalks. Deletion strains were hypersensitive to osmotic and oxidative stress, which suggests the HAP complex of F. verticillioides may mediate responses to environmental stress during pathogenesis. This study directly implicates the HAP complex in primary and secondary metabolism in F. verticillioides and provides one of the first links between the HAP complex and virulence in a plant pathogenic fungus.